INTRODUCTION {#sec1-1}
============

Venkatasubramanian *et al*.,\[[@ref1]\] were the first to report real-time functional magnetic resonance imaging (fMRI) of the changes within the cerebrum during procedures that could be defined as "telepathy". Although often considered a pejorative label, it can also be defined as information acquired from a distance through mechanisms not known to date\[[@ref2]\] or, from a more modern neuroquantum perspective, as "distant intentionality". Recently Persinger *et al*.,\[[@ref3]\] and Dotta *et al*.,\[[@ref4]\] demonstrated a potential experimental model for this condition when two people separated by distance shared the same specifically configured circumcerebral rotating magnetic fields. Light stimuli presented to one of the pair resulted in changes in electroencephalographic activity and cerebral biophoton emission from the other person in the pair who was sitting in the dark. In both experiments, the effect was most conspicuous over the right hemispheres of the response persons of each pair.\[[@ref3][@ref4]\]

Venkatasubramanian *et al*.,\[[@ref1]\] found that the greatest activation within the brain of Mr. Gerard Senehi while he was thinking about the image that was being drawn by another person occurred in his right parahippocampal gyrus. The parahippocampal gyrus is a major multimodal integrator of sensory information from the association areas of the neocortices\[[@ref5]\] and is intimately involved with visuospatial processing.\[[@ref6]\] Tractography by Rushworth *et al*.,\[[@ref7]\] showed a pathway within a ventral-anterior to dorsal-posterior orientation within the lateral temporal cortices and the most caudal portions of the parietal cortices. Interestingly, these areas of white matter traverse the same region of the right hemisphere where anomalous MRI signals were noted in the brain of Ingo Swann, the Master of Remote Viewing.\[[@ref8]\] Swann\'s accuracy for the details of remotely viewed objects was directly corrected with the proportion of highly stereotyped 7 Hz spike-like paroxysmal electroencephalographic activity over the right occipital region (the parietal area was not recorded).

Perhaps one of the most prolific and persistently reliable individuals who can acquire information from others simply by proximity is Sean Harribance.\[[@ref9]\] He has been examined by many researchers over the years for his accuracy and more recently was assessed by modern neuroscientific techniques. His accuracy for independent-rated comments about the target person is associated with the duration of time his brain displays a stereotyped signature (the "Harribance configuration") over the right temporoparietal region during intervals we have called the intuitive state (IS).\[[@ref10]\] Enhanced uptake of tracer during SPECT (single photon emission computerized tomography) over the right parietal lobe has also been documented\[[@ref11]\] during the IS.

We\[[@ref10]\] found that the brain activity of the people from whom Mr. Harribance\'s acquired the "telepathic" information became more congruent with his brain activity as both the accuracy and proximal time increased. Repeated experiments showed that Mr. Harribance\'s eye movements are different from normal and when given target pictures of standardized faces he focuses to the upper left of the head. In addition although he has lived in the same place for many years he is quickly disoriented if he loses visual contact with his home. Integrating these data with what is known about parahippocampal function, we hypothesized that sLORETA (standardized low resolution electromagnetic tomography) of recent quantitative electroencephalographic (QEEG) data would also reveal a source activation, as observed with Mr. Senehi by Venkatasubramanian *et al*.,\[[@ref1]\] within the right parahippocampal area of Mr. Harribance\'s cerebrum.

MATERIALS AND METHODS {#sec1-2}
=====================

Subject {#sec2-1}
-------

According to his biography\[[@ref12]\] Mr. Sean Lalsing Harribance was born to an East Indian family in southern Trinidad on 11 November, 1939. He was raised as Hindu, but attended Christian schools. He has been measured by dozens of different research groups. His primary financial income, which reflects the accuracy of his information, has been from his "readings" for a large population of repeat clients.

Telepathy procedures {#sec2-2}
--------------------

During his visit to Laurentian University\'s Neuroscience Research Group in 2009, Mr. Harribance conducted over 15 readings and revealed personal information pertaining to individuals in pictures he had never met although he was in close proximity with individuals who knew the people in those pictures. During each case, both Mr. Harribance and an individual would sit directly across from one another while Mr. Harribance viewed the individuals' personal photographs and reported sudden information which was verified by another person not present at the time. During each reading, EEG recordings would be taken continuously. It became evident that when his comments had been judged by others, Mr. Harribance\'s brain was generating a reliable and predictable pattern over the right temporofrontal region. It was so obvious and consistent to everyone, even by gross visual inspection, that we called it the Harribance configuration.

Source localization {#sec2-3}
-------------------

EEG data was recorded on a Mitsar-201 portable QEEG equipped with a 19-channel electrode cap (Electrode-Cap International), which follows the 10-20 International Standard of Electrode Placement. Impedance for all channels was kept under 10 kΩ and data was acquired using WinEEG software with a sampling rate of 250 Hz.

Following his consent, source localization\[[@ref13]\] was completed on 10 samples of EEG recorded from 19 channels during periods when Mr. Harribance displayed the 'intuitive state' (*N*=5) as well as during eyes open baseline (*N*=5). The baseline EEG was not different from other non-intuitive states he displayed between the IS or when he made comments that were neither accurate nor specific. Results represent relative normalized data with a smoothing variance equal to 1. Activation scores pertaining to each of the 10 segments were then computed using the 'sLORETA to ROI' function embedded into the software. Specific and very obvious activation scores within Brodmann Area 30 were extracted and imported into SPSS v.17 for Windows software in order to investigate laterality differences between the two states (baseline and Intuitive State).

Entropy {#sec2-4}
-------

Entropy was computed for all 19 channels separately to characterize the complexity of each sensor during periods in which Mr. Harribance\'s brain activity displayed the configuration and the IS. *Entropy* was calculated within Matlab V.7.0 by calling the *entropy* function which utilizes an algorithm similar to Shannon\'s famous equation H(X)=-sum\[*P*(x)log~2~*P*(x)\] where x is a discrete random variable with possible values X along a time series and *P* represents the probability mass function (effectively the 'residual' between the expected outcome and the actual outcome). Hence entropy measured the degree to which the next point in the time series (in this case an EEG voltage) could be predicted. Lower entropy values indicated that the points (moving positively along the x-axis) in the signal could be easily predicted whereas high values reflected increased complexity.

RESULTS {#sec1-3}
=======

According to sLORETA for the surface electroence phalographic activity, the most strongly correlated indicator for Mr. Harribance\'s accuracy (his "intuitive state") within the experimental paradigm we employed was increased activity within the *right parahippocampal region* \[[Figure 1a](#F1){ref-type="fig"}\]. The *net* sLORETA activation score during his IS was also significantly enhanced within the right parahippocampal region compared to the left \[[Figure 1b](#F1){ref-type="fig"}\]. The difference between the right and left parahippocampal activity accommodated 80% of the variance (eta^2^ estimates).

![(a) sLORETA results showing activation (red and yellow) of power within the 20 to 30 Hz range during Sean Harribance\'s intuitive state (IS) that occurred within the right parahippocampal region (b) Relative activation within the right vs left parahippocampal region during the baseline and IS. Error bars represent standard error of the mean](IJY-5-140-g001){#F1}

[Figure 2](#F2){ref-type="fig"} shows the entropy score for the regions that showed the most significant difference between baseline and intuitive states. Clearly, there was a significant decrease in entropy over for the right frontal and both temporal lobes during the intuitive states. The overall correlation with global cerebral entropy for all 19 channels and the activation within the 20 to 30 Hz range was r=--0.75.

![Entropy scores during baseline and the intuitive state (IS) over the only regions that show significant differences between the two states. Note the decreased entropy (less cerebral complexity) for the right frontal and both temporal lobes. Error bars represent standard error of the mean](IJY-5-140-g002){#F2}

DISCUSSION {#sec1-4}
==========

The region of greatest activation for Mr. Harribance that was extracted by sLORETA when he displayed the topographical configuration most correlated with accuracy for 40 trials\[[@ref14]\] of narratives regarding the personal information of people in pictures was effectively identical to the region reported by Venkatasubramanian *et al*.\[[@ref1]\] for their subject who had successfully performed a telepathic task. This replication of the increased activity within the right parahippocampal region suggests that this volume of the brain might be involved with the extraction of information from the environment through non classical senses or pathways.

According to Gloor,\[[@ref5]\] the parahippocampal space involves the posterior portion of the parahippocampal gyrus caudal to the posterior border of the entorhinal cortices. The area includes the fusiform (occipitotemporal) gyrus which is separated from the parahippocampal gyrus proper by the collateral sulcus. The parahippocampal area and perirhinal and entorhinal cortices are considered the gatekeepers of the hippocampus because they mediate all information from diverse areas of the cerebral cortices to the hippocampal formation. These same structures are the major hippocampal outputs to the cerebral cortices and to a multitude of subcortical structures.

In short the parahippocampal region is optimally placed to extract the *temporal pattern* of information from different "line-coded" modalities such that intermodal integration can occur. The involvement of this region in extracting patterns of as yet unspecified information at a distance or from the intention of others would allow the integration of this "extracerebral" information from efferent flows into the neocortices and hence into awareness. This suggestion would be consistent with the well-known bidirectional interconnections for the hippocampal formation (the hippocampus and dentate gyrus) proper and the entire cerebral cortices.\[[@ref15]\]

Input from the entire cortical mantle converges on the superficial layers (II and III) of the entorhinal cortices whose structure has been considered unique. These layers are the origin of the perforant pathway which is the major input to the hippocampus; the axons from layer II terminate on the molecular layer of the dentate gyrus and the stratum lacunosum-moleculare of the CA3 region.\[[@ref16]\] Stellate cells of layer II are clustered as islands or bands (whose protrusions on the cortical surface or *verrucase gyri* hippocampi can be seen macroscopically). They posses powerful intrinsic rhythmic excitability with a striking subthreshold oscillation around 8 Hz that may implement synchronizing mechanisms in the limbic forebrain.

The parahippocampal area receives inputs from visual association Brodmann areas 7a and 20 as well as auditory area 22. Projections from the parietal lobe originate almost exclusively from Brodmann 7a, the caudal third of the inferior parietal lobule. Tractography\[[@ref7]\] verified that the only locus in the lateral region of the parietal cortices most likely to connect with the parahippocampal gyrus was the posteroventral portion of the angular gyrus. Functional integrity of this region is important for perceiving spatial-relationships between objects as indicated indirectly by collateral activation of "place cells" within the hippocampus.\[[@ref17]\]

That the parahippocampal area is a component of a mutually interconnected multimodal area involving projections from the medial pulvinar, superior temporal sulcus, prefrontal cortices, cingulate region, temporopolar cortex, and retrosplenial cortex may accommodate the correlative behaviors observed for Mr. Harribance. According to Rushworth *et al*.,\[[@ref7]\] fibers from the angular gyrus and superior occipital gyrus connected with the parahippocampal gyrus are involved with the direction of saccades during visual attention. Mr. Harribance shows a chronic anomaly for such tasks as shown by eye-tracking experiments\[[@ref10]\] where his "focus" was displaced to over the upper left quadrant of the face. In addition Weninger and Irle\[[@ref18]\] found that damage to the right side of the posterior parahippocampal gyrus affected the utilization of egocentric information during spatial tasks. An anomaly in this region from an "alternative" organization rather than classical damage would be compatible with Mr. Harribance\'s long history of discrete deficits of spatial memory, such as persistent errors orienting himself towards his home in which he has lived for decades once he can no longer see it.

The activation of the right parahippocampal region during "telepathic" tasks does not reveal the nature of the information being accessed or *where* (and even *when*) it has been represented. Persinger\[[@ref19]\] offered quantitative evidence by calculations that information from action potentials could be represented within the space occupied by the geomagnetic field by access through the Schumann resonance whose fundamental frequency is about 8 Hz, the same frequency as the subthreshold oscillations of the stellate cells. In fact the temporal durations to both access the Schumann band within the earth-ionospheric cavity and the temporal solution for representation within the geomagnetic field are around 1 ks or 15 min.\[[@ref19]\] This is the latency required for the transformation of the electromagnetic patterns of action potentials associated with ongoing consolidation of experiences into dendritic spine patterns within (primarily) the hippocampus and cerebral cortices. These microstructural changes are assumed to actually be the person\'s individual memories.

The organization of cells within the hippocampus proper is reminiscent of a smaller spherical condenser wrapped and partially interdigitated by a larger spherical condenser resulting in a toroid with a gap that could allow discrete leakage of magnetic flux.\[[@ref5]\] Such architecture and conditions are strongly affected by the phase vector that can be matched within an order of magnitude to the scalar potential of the earth\'s magnetic field.\[[@ref20]\] That the cerebral cortices extract patterns from visual information that are coded according to frequency patterns has been known since E. R. John\'s\[[@ref21]\] seminal work.

"Telepathic" experiences of others, if they are considered a type of "distant intentionality", could also be viewed as the erasure of an informational bit or the merging of two computational paths. According to Landauer\'s principle, they must be accompanied by a corresponding increase in entropy, that is, an increase in the degrees of freedom representing "non-information". This loss of information will result in a release of energy in the amount *kT ln 2*, where T is temperature and k is the Bolztman constant (1.6 × 10^--23^ J/K). For 310°K (37°C) the energy is 3.4 × 10^--21^ J. The most prominent 8 Hz oscillations of stellate cells occur at about --55 V (a resting membrane potential that promotes "burst firing") while the mean amplitude of the oscillation is about 2.6 ± 0.5 mV. The energy equivalence is 2.6 × 10^--3^ V∙1.6 × 10^--19^ A∙s (unit charge) or 4.2 × 10^--22^ J and with 8 Hz oscillations would be 3.4 × 10^--21^ J. Thus the stellate cell oscillations could be candidates for the "merging" of two computational pathways of two separate brains.

We found that during Sean Harribance\'s intuitive state, there was a significant decrease in the entropy scores for his two temporal lobes and the right frontal lobe. This indicates the activity within this region became less differentiated. We suggest that convergence of a subset of cerebral "computational" operations within Mr. Harribance\'s and the subject\'s brain space resulted in the loss of energy associated with information from the latter which was then represented within Mr. Harribances' parahippocampal region.

If cerebral information concerning perceptions and thoughts are represented as electromagnetic patterns at the same time electrochemical processes are transforming the information to classical dendrite spines for a person\'s traditional memories, then access to these patterns through the unique parahippocampal structures would allow another person to experience this information once it has been transformed to the linguistic images most strongly correlated with awareness. The central role of the right parahippocampal region would be congruent with propensity for telepathic and remote viewing to be most successful with spatial patterns, such as drawings, particularly those that emphasize emotion (a traditional right hemispheric function) and to occur during dreams or related states of the experient.

It is relevant, if not essential, that electroencephalographic activity of the right hemisphere, especially the right frontal region, is particularly sensitive to geomagnetic activity. During periods of low intensity (\<20 nT) global geomagnetic activity spontaneous reports of telepathic experiences are more frequent.\[[@ref22][@ref23]\] Several researchers have explored the complicated relationship between the small shifts in base frequency (∆f\~0.1 Hz\[[@ref24]\] and intensity (about 0.2 pT). It may also be relevant that the average intensities of the magnetic and electrical components of the Schumann-related frequencies are within the same order of magnitude as those displayed by the cerebral activity associated with consciousness.

That intent of one person can affect another has been shown in several experimental settings. Lo *et al*.,\[[@ref25]\] showed that the performance of a "blessing" from the tradition of Zen Buddhism by Chinese Master Miao Tien produced blocking of alpha activity in volunteers who were engaging in Zen Meditation at the time but who were not told he was going to intend this process. The effect did not occur if the students were not in a meditational state. Enhancement of alpha rhythms, again without the awareness of the subjects, was measured at a distance while a Japanese To-ate master "concentrated" upon his meditating students without their awareness.\[[@ref26]\] In our previous studies with Sean Harribance, his proximity to the subjects he was "reading" was associated with gradual congruence of the activity patterns of the subjects' left temporal lobes with his right temporal lobe activity. This same pattern was the one we found in this study to be associated with enhanced right parahippocampal activity.

In the present study, we re-analyzed the specific "Harribance" configuration of electroencephalographic activity whose duration per reading or "telepathic" trial was moderately correlated with the independently rate accuracy of information for that trial. The reliability of the source localization was suggested by its consistency from different samples of the configuration. To infer casuality of this pattern as well as the activation of high beta activity within the right parahippocampal region, this pattern could be digitized and exposed as physiologically-patterned magnetic fields to individuals with minimal history of this propensity. Recently we have applied digitized components of the "Harribance configuration" through our standardized transcerebral magnetic field (\~1 μT) stimulation\[[@ref27]\] across the temporal lobes of a normal volunteer engaged in the experimental protocol. The independently scored accuracies of the volunteer\'s responses to people\'s pictures were significantly elevated when the electromagnetic simulation of the Harribance configuration was being applied although the effect size was much smaller than the accuracy displayed by Harribance himself.
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